Introduction {#sec1-1}
============

Bladder cancer is the fifth most frequent of all cancer types. Every year 336000 new cases are diagnosed and about 179000 patients die of bladder cancer (Cheng et al., 2011; Schulz, 2006). It is the 4th and 8th most frequent cancer in men and women, respectively. The frequency of bladder cancer in men and women diagnosed with a cancer is 8% and 3%, respectively (Jacobs et al., 2010). Patients with an invasive tumor have a worse prognosis with a 5 year survival of 50 percent (Tomlinson et al., 2009).

Various pathways are involved in signal transmission from the cell surface receptors to the nuclear transcription factors. With respect to bladder cancer, the Ras-Mitogen-Activated Protein Kinase (RAS-MAPK), Phospholipase C-Protein kinase (PLC-PKC), Janus kinase -- Signal Transductor and Transcription Activator (JAK-STAT), and Phosphotidylinositol 3- kinase (PI3K) pathways are the most remarkable pathways implicated in the pathogenesis (Mitra et al., 2009). Fibroblast growh factor receptor (FGFR) gene family is known to activate the Ras-MAPK signal transmission pathway. This family consists of four cell surface receptors (FGFR1-4). It has been reported that the expression of FGFR1 is increased in bladder cancer cell lines. It has been suggested that FGFR1 induces prolonged cell life span and regulates tumor growth (Tomlinson et al., 2009).

The RAS gene family involves three functional genes: Harvey RAS (HRAS), Kristen RAS (KRAS) and Neuroblastoma RAS (NRAS) (Mundt et al., 2003). Other than point mutatins that activate RAS gene constituvely, gene amplification and other mecahanisma may also result in overexpression of the gene with continuous generation of proliferative signals (Karimianpour et al., 2008).

Cyclins are also involved in cell cycle regulation. D type cyclins (D1, 2 and 3) expression are triggered by growth factors or mitogens. The type of cyclin D to be expressed is spesific to the tissue type. The CCND1 gene is localized to chromosome 11q13 and its overexpression, due to point mutations or amplification, is frequently observed. CCND3, localized to 6p21 is deregulated in bladder tumors; however, its prognostic significance is unknown (Schulz, 2006; Lopez-Beltran et al., 2006).

The members of the Janus Kinase (JAK) family are tyrosin kinases which are activated by growth factors and cytokins. They mediate various pathways. Increased STAT activity has ben implicated in oncogenic transformation (Steelman et al., 2008). For example, increased expression of STAT3 is correlated with diminished survival and increased risk of recurrence (Mitra et al., 2009).

Expression of genes which play a role in signal transmission pathways, cell regulation and apoptosis may vary according to the stage of bladder cancer. In the present study we purposed to utilize the expression status and prognostic significance of FGFR1, HRAS, CCND1, CCND3, STAT3 and FAS genes which may be of critical importance in the development bladder cancer. We also analysed the possible relation between the expression of these genes and gender, age, pathologic staging and smoking.

Materials and Methods {#sec1-2}
=====================

Study population {#sec2-1}
----------------

Samples were collected from the Department of Urology, Istanbul Faculty of Medicine, Istanbul University and the Department of Urology, Bezmialem Vakif University Faculty of Medicine, İstanbul, Turkey. The study examined 44 bladder cancer patients. The patients who received primary other therapies such as radiotherapy or chemotherapy for bladder cancer were excluded. Tissue samples were obtained from both healthy adjacent mucosa and the tumor tissue itself during the surgery. They were urgently placed in storage at -80°C until the RNA extraction. The study protocol was approved by both the Ethical Committee of the Istanbul Faculty of Medicine (08,11,2010 No:2010/105-25) and The Scientific Research Projects Coordination Unit of Istanbul University (Project number: 9951).

The mean ages and percentage of the patients and controls are shown in [Table 1](#T1){ref-type="table"}. Bladder cancer patients who were diagnosed by histology or cytology. All samples recruited before treatment either surgical resection or chemoradiotherapy. All participants signed an informed consent form before enrollment, and institutional Ethics Committee approval was obtained for the study. RNA was isolated and preserved at -80°C. In the study, real time PCR was used to detect HRAS, CCND1, CCND3, STAT3, FGFR1 and FAS gene expressions in Turkish BC patients. Total RNA isolated according to the kit protocol (Ambion kit; Roche, Manheim). RNA samples were quantified using a NanoDrop® ND-1000 spectrophotometer (Thermo Fisher Scientific, Wilmington, Delaware, USA), and their integrity was checked electrophoretically. First strands of the cDNA samples were synthesized by using RT PCR (Cat. No. 11483188001 Roche, GmbH, D-40724 Hilden, Germany). Gene expression analysis were performed by quantitative reverse transcription (qRT)--PCR (LightCycler 1.5, Roche, Germany). The PCR reaction started with a denaturation step at 95°C for 10 second (1 cycle), followed by 45 cycles at 95°C for 10 seconds, 55°C for 5 seconds and 72°C for 20 second. Subsequently, a melting curve program was applied with continuous fluorescence measurement. Each reaction was performed duplicate. The GAPDH gene was used as reference for normalization of the gene expression levels.

###### 

Case and Tumor Data

  N    A    G   Localization    Growth Pattern           Histopathologic Diagnosis   Grade   Stage
  ---- ---- --- --------------- ------------------------ --------------------------- ------- ---------
  1    58   M   multipl         papillary                urothelial carcinoma        high    pTa
  2    66   M   multipl         papillary                urothelial carcinoma        low     pTa
  3    69   M   on right wall   papillary                urothelial carcinoma        low     pTa
  4    66   M   on left wall    squamous dif.            urothelial carcinoma        high    pTx
  5    54   F   adverse wall    papillary                urothelial carcinoma        low     pTa
  6    70   M   on left wall    papillary                urothelial carcinoma        low     pTa
  7    64   M   on right wall   papillary                urothelial carcinoma        high    pT1
  8    71   M   on left wall    solid                    urothelial carcinoma        high    pT2
  9    56   M   on left wall    papillary                urothelial carcinoma        high    pT1+CIS
  10   69   M   multipl         papillary                urothelial carcinoma        low     pTa
  11   62   M   multipl         papillary                urothelial carcinoma        high    pT1b
  12   64   M   multipl         papillary                urothelial carcinoma        high    pT1a
  13   69   M   on right wall                            Small cell carcinoma        high    pT2
  14   71   M   on left wall    squamous dif.            urothelial carcinoma        high    pT2
  15   85   M   on right wall   squamous dif..           urothelial carcinoma        high    pT2
  16   53   F   multipl         papillary                urothelial carcinoma        high    pT1b
  17   51   M   on right wall   papillary                urothelial carcinoma        low     pTa
  18   34   M   on the base     papillary                urothelial carcinoma        low     pT1a
  19   66   M   multipl         squamous dif.            urothelial carcinoma        high    pT1a
  20   83   M   on left wall    papillary                urothelial carcinoma        high    pT1b
  21   60   M   on the base     papillary                urothelial carcinoma        high    pT1
  22   45   M   multipl         papillary                urothelial carcinoma        low     pT1a
  23   70   M   on right wall   papillary                urothelial carcinoma        high    pT1a
  24   67   M   multipl         papillary                urothelial carcinoma        high    pT1
  25   70   M   on the base     papillary                urothelial carcinoma        high    pTa
  26   51   M   on the base     papillary                urothelial carcinoma        high    pT2
  27   63   M   multipl         papillary                urothelial carcinoma        low     pTa
  28   68   M   on right wall   papillary                urothelial carcinoma        low     pTa
  29   62   M   on right wall   follicular squamous c.   urothelial carcinoma        high    pT2
  30   54   M   on the cap      papillary                urothelial carcinoma        low     pTa
  31   76   M   on left wall    papillary                urothelial carcinoma        high    pTa
  32   66   M   on left wall    papillary                urothelial carcinoma        high    pT1
  33   74   M   multipl         papillary                urothelial carcinoma        high    pTa
  34   58   M   on right wall   papillary                urothelial carcinoma        high    pT1
  35   59   M   on right wall   papillary                urothelial carcinoma        high    pTx
  36   75   F   on the cap      squamous dif.            urothelial carcinoma        high    pT2
  37   67   M   on left wall    papillary                urothelial carcinoma        high    pT1
  38   64   M   multipl         papillary                urothelial carcinoma        high    pT1a
  39   74   F   on right wall   papillary                urothelial carcinoma        high    pTa
  40   75   F   on left wall    papillary                urothelial carcinoma        high    pT1
  41   68   M   on the cap      papillary                urothelial carcinoma        low     pTa
  42   71   M   adverse wall    papillary                urothelial carcinoma        high    pTa
  43   59   M   adverse wall    papillary                urothelial carcinoma        high    pT1
  44   68   M   on the base     papillary                urothelial carcinoma        high    pT1

Statistical analysis {#sec2-2}
--------------------

All statistical analyses were carried out using the SPSS version 12.0 statistical package for Windows. Numeric values were analyzed with the Student t-test. Expression ratios were transformed into fold changes and reported as relative expression. Obtained fold changes were compared between different tumor grades in addition to surrounding tissue samples. Significant fold changes were determined with t-test using SPSS 12. All tests were two-sided, and the *P* values less than 0.05 were considered statistically significant. The results were analyzed by the threshold cycle (Ct) numbers as fold-changes and calculated by the 2^∆(∆CT)^ method \[2geneT-N(Ct)/2 GAPDH T-N(Ct)\] (N, matched surrounding tissue; T, tumor tissue). The relative associations were assessed by calculating crude Gart's odds ratios (ORs) and 95% confidence intervals (95%CIs). A multivariate logistic regression model was used to investigate the effects of genotypes and alleles after adjustment for age. Values of P \< 0.05 were considered statistically significant.

Results {#sec1-3}
=======

FGFR1, HRAS, CCND1, CCND3, FAS and STAT3 genes are expressed in various cancer types. These genes are play an significance role in tumor differentiation, cell division and angiogenesis. Hovewer this task has not been clarified yet. In our study, were compared the expression levels of the six genes which plays a role in signal transduction pathways. We determined HRAS, CCND1, CCND3 and STAT3 genes expression levels of bladder cancer patients. We determined HRAS, CCND1, CCND3, STAT3, FGFR1 and FAS genes expression of values and statistical evaluation of cases between smoking habits. These results are shown in [Table 2](#T2){ref-type="table"}, [Table 3](#T3){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}.

###### 

HRAS, CCND1, CCND3, STAT3, FGFR1 and FAS Genes Expression of Values and 95% Confidence Interval of the Difference

  Genes   Test Value = 1                            
  ------- ---------------- ----------- ----- ------ -----
  HRAS    5.8              \<0.001\*   4.4   2.8    5.9
  CCND1   4.6              \<0.001\*   3.4   1.9    4.9
  CCND3   2.3              0.027\*     1.8   0.2    3.4
  STAT3   4.2              \<0.001\*   3.4   1.7    5.0
  FGFR1   0.5              0.633       0.3   -1.1   1.8
  FAS     1.3              0.213       1.0   -0.6   2.6

One Sample Test; OR, (Odds Ratio)

###### 

HRAS. CCND1. CCND3. STAT3. FGFR1 and FAS Genes Expression of Values and Statistical Evaluation of Cases between Smoking Habits

          t-test for Equality of Means                              
  ------- ------------------------------ ------- ----- ----- ------ -----
  HRAS    1.2                            0.268   2.5   2.1   -2.3   7.3
  CCND1   3.1                            0.004   4.7   1.5   1.6    7.8
  CCND3   0.2                            0.824   0.5   2.3   -4.5   5.5
  STAT3   1.1                            0.274   2.3   2.0   -2.0   6.6
  FGFR1   0.5                            0.603   0.9   1.8   -2.8   4.7
  FAS     1.3                            0.230   2.9   2.2   -2.2   8.0

![Fold Regulation of CCND1, CCND3, HRAS, STAT3, FGFR1 and FAS](APJCP-18-201-g001){#F1}

Discussion {#sec1-4}
==========

Genes which control cell cycle, growth, death and signal transduction may also be causative in tumor development and progression. The loss of control on associated pathways may alter signal transduction and abnormal gene expression (Mitra et al., 2009). It was reported that FGFR1 activation is associated with mitogenic and chemotactic response in various cell types. FGFR1 transcripts are expressed at low levels in the normal urothelium. It was shown that FGFR1 expression was increased in bladder cancer cell lines and in tumor tissue (Tomlinson et al., 2009). In the same study, the effect of increased FGFR1 expression on normal urothelium was also evaluated. It was shown that FGFR1 increases cell growth and life. On the other hand, it was found that FGFR1 regulates oncogenic transformation and cell life in bladder cancer cell lines. These findings suggest that FGFR1 plays a critical role in the malign transformation of normal bladder cells. In our study, we did not find a significance increase in FGFR1 expression. It may be suggested FGFR1 expresion may vary acoording to tumor stage or grade. In agreement with our results, Tomlinson et al., (2009) also reported that there was no association between expression level and tumor stage or grade. These findings suggest that differences in gene expression may be related to different tumor localizations.

The Ras family is another gene family which is involved in signal transduction. As well as gene amplification and point mutations, RAS dysfunction may also be related to alterations in protein level. Increased gene expression due to gene amplification or constituve activation may generate continious signals which are necessary for cell proliferation (Karimianpour et al., 2008). Boules at al., (2009) reported increased expression (50%) of KRAs and NRAS genes both. On the other hand, the HRAS expression was found to low (27%) in the same study. HRAS encodes a signal transduction protein which is located at the inner side of the cell membrane. It has been implicated in the genesis of bladder cancer. Fontana et al reported that HRAS overexpression is associated with early recurrence of superficial bladder cancer (Jung et al., 2000). HRAS was found to be overexpressed in patients with non-progressive Ta tumors when compared with those progressing to invasive disease (Mitra et al., 2009). In another study, it was suggested that HRAS is a powerful predictor of relapse and progression in non-invasive papillary tumors (Birkhahn et al., 2010). In our study we found that the expression of HRAS gene was increased in proportion to normal tissue. The product of the CCND1 gene (a candidate oncogene) contributes to the regulation of G1/S transition. It is thought to play an significance role in bladder cancer improvement. Increased CCND1 expression accelerates G1 phase and provides tumor cells with a proliferative advantage (Sgambato et al., 2002). It was reported that CCND1 overexpression is more frequent in tumors with a lower grade and stage and is associated with general survival (Sgambato et al., 2002; Niehans et al., 1999). It was observed that CCND1 alterations occur in early bladder cancer and its loss of expression is associated with recurrence (Matsushita et al., 2011; Shariat et al., 2006). In a study conducted by Lopez-Beltran et al., (2006), it was reported that tumor size and expressions of CCND1 and CCND3 are independent predictors of progression free survival. It was suggested that CCND3 expression may also influence the prognosis of high grade bladder cancer. In our study, we found that the CCND1 and CCND3 expressions were considerably increased in tumor tissue in proportion to normal tissue. However, there was no relation between expression and tumor grade or stage. These results are in agreement with previous studies. Increased STAT3 expression is a predictor of decreased survival and recurrence (Mitra et al., 2009). Also, it was reported that STAT3 expression is increased in invasive bladder cancer cell lines and it was suggested that its overexpression may be a marker of worse prognosis (Mitra et al., 2009). The increased STAT3 gene expression observed in our study is in agreement with aforementioned studies. In another study, where the effect of prolonged nicotin exposure on drug resistance was assessed, it was found that nicotin activates STAT3 and triggers cell proliferation by causing overexpression of CCND1 (Chen et al., 2010). It is of interest that we also found a significant relation between smoking and CCND1 expression.

Our findings suggest that CCND1 overexpression is significantly related with smoking and thus may play a role in the progress of bladder cancer. There was no alteration in the expression FGFR1 and FAS genes compared to normal tissue. However, we found that the expressions of HRAS, CCND1, CCNND3 and STAT3 genes were significantly increased, suggesting that these genes may be implicated in the progress and improvement of bladder cancer.
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